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1.  ABSTRACT 
The purpose of this work is to show that the inspec- 
tion costs have a considerable effect on the traditional 
economic order quantities and that the traditional economic 
order quantities determined by the formula, 
/ 
EOQ = /2.R.Cp 
CH 
tend to be higher when a sampling inspection is performed 
at the receiving of the lot or during the manufacturing 
process. 
A total inventory cost (TC) equation including the 
lot preparation cost (C^.), inventory holding cost (C„) and 
Jr rl 
the costs of inspecting an item, reworking an item if de- 
fective and accepting a defective item (ie. CT, C0 and Ca 
respectively) has been developed and tables I thru VIII 
have been derived to determine the optimal order quantities. 
The graph following each table depicts the behavior of the 
various costs and the order quantities and determines the 
optimal order quantities for a given set of parameters. 
The results have been summarized in the "Results of the 
Analysis" table.  The effect of the inspection costs on the 
traditional EOQ's can be readily visualized from this table. 
A short discussion on the effect of inspection cost on the 
stockout costs and quantity price breaks has also been 
included. 
The calculations used to derive tables I thru VIII have 
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been detailed, step by step, in the "Sample Calculation" 
section of the Appendix.  A list of symbols used throughout 
the work follows. 
2.  STATEMENT OF PROBLEM 
In modern inventory management systems the mode of 
procuring materials is essentially performed in quantities 
smaller than the annual requirements.  The basis for this 
being larger amounts of capital tied up in larger inventor- 
ies, warehousing, handling and other costs associated with 
physical presence of inventories.  On the other hand the 
costs of placing the orders, maintaining the records etc. 
warrant the procurement of the materials in very small quan- 
tities.  Traditionally, economic order quantities are de- 
termined by compromising between these two opposing costs. 
If sampling inspection of the incoming lots is per- 
formed, then the selection of larger quantities is favorable 
in view of the greater reliability of inspection and reduc- 
tion in the actual cost of inspection per unit of the lot. 
Thus, a net reduction in the inventory management cost will 
be achieved thru procuring material in quantities larger 
than traditional. 
The problem is of: 
a. striking a balance between the traditionally con- 
sidered inventory costs described above and samp- 
ling inspection costs, 
b. determining the optimal order quantities. 
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INTRODUCTION 
In inventory management systems the cost factors that 
are considered to be important are: 
(a.)  The cost of holding the inventory which includes 
the value of the capital tied up, the warehous- 
ing, handling and other costs associated with 
the physical presence of the goods, 
(b.)  The cost of operating the system, which includes 
the cost of placing the orders, maintaining rec- 
ords and set up costs when we consider production 
runs . 
(c.)  The cost of shortages. 
(d.)  The cost of changing production levels, 
(e.)  The cost of obsolescence and damages. 
There is another important cost factor that has been 
neglected thus far, even though it considerably influences 
the lot sizes.  It is the cost of inspecting a lot.  As 
revealed in the subsequent analysis the inspection cost per 
lot unit decreases as the lot size increases.  Thus, the 
traditional economic lot sizes tend to increase as a result 
of the inclusion of this cost in the traditional inventory 
models. 
Since the purpose of any business organization is to 
maximize profits and to minimize costs, the determination 
of lot sizes without the consideration of inspection costs 
does not minimize the total cost of operating the inventory 
system.  The lot sizes determined by the existing inventory 
-3- 
INTRODUCTION (Continued) 
models, in the above cases, are only "good" lot sizes and 
not "optimal" lot sizes. 
It is proven by examples in the following work that 
the total cost of operating the inventory systems can be 
reduced by 15% even when the inspection costs are only 
moderate. 
Thus, the consideration of inspection costs is of 
vital importance to any industry where lots are subjected 
to any kind of sampling inspection. 
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THE LITERATURE SURVEY 
Although considerable work has been done in the field 
of sampling inspection as well as inventory systems, no 
attempt has been made to synthesize the two to develop an 
economic order quantity model which takes into considera- 
tion the inspection costs of the ordered quantities. 
The modern concept of inventory management originated 
around 1915-20, when the economic lot size equation was 
developed by Wilson and Muller, Davis, Owen, McGill, Clark 
etc. working independently.  For cases where the demand 
was known, the equation minimized the sum of inventory 
holding cost and cost of placing the orders.  Wilson's 
name is still associated with fixed reorder point policy 
as he developed the work in succeeding years.  Until after 
World War II the early models of inventory behavior had 
little development and few applications.  From 1950 or 
so, there has been extensive development in the field 
which demonstrates the present widespread concern with all 
aspects of the inventory management.  Today in any busi- 
ness organization inventories are almost inevitable.  The 
work in the sampling inspection field commenced around 
the same time as in the inventory management field.  Prob- 
ability of acceptance curves were prepared in 1923 by the 
engineers of Western Electric Company to facilitate a 
choice between several sampling inspection plans, and the 
concept of "lot tolerance" for defectives was introduced. 
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THE LITERATURE SURVEY (Continued) 
Following this, intensive research at Bell Telephone Lab- 
oratories brought forth the concepts of "consumer's risk" 
and "producer's risk".  The use of these two risks alone 
for obtaining a sampling plan was insufficient to the 
needs of problems.  The interest then centered on the av- 
erage quality and, in 1927, the concept of "Average out- 
going Quality Limit" (AOQL) was developed and tables were 
prepared.  Dodge and Romig's "Sampling Inspection Tables" 
are based on both lot tolerance and AOQL concepts.  For 
each type, tables are provided both for single and double 
sampling plans.  "A minimum amount of inspection for a 
given inspection procedure" being a salient feature. 
Intensive work has been done in developing the eco- 
nomic sampling theory.  Hamaker has reviewed the develop- 
ments up to 1958.  Guthrie and John £.1.3 have proposed ex- 
plicit asymptotic  characterizations for large N of de- 
cision procedures and sample sizes which are optimal in 
the Bayes sense for various classes of a-priori probabil- 
ity distributions defined over the values of the parameter o. 
Hald L 2 _1 has given an exact solution to find the sample 
size and acceptance number under quite reasonable condi- 
tions.  Smith £42] based on Guthrie and Johns [_1~\   approxi- 
mation of sample size and Hald's J"2T acceptance number has 
shown a working model for sampling plan selection.  The 
model considers the cost of sampling, the resultant actions 
and the process history. 
-6- 
SAMPLING PLANS 
It has long been recognized that when the inspection 
of an item for the purpose of acceptance is carried out, 
at any stage of manufacturing it is not always practicable 
to use one hundred percent inspection "Even where the 
necessary inspections are not destructive, "inspection 
fatigue" steps to in to prevent one hundred percent insur- 
ance of conformance to specification requirements" G. D. 
Edwards.  This is the reason that many important accept- 
ance inspection ideas have originated during the last four 
decades.  Most of the basic ideas; acceptance quality level 
(AQL), lot tolerance percent defective (LTPD), producer's 
risk (oC  ), consumer's risk (p), average outgoing quality 
(AOQL), reduced inspection, tightened inspection, double 
and muliple sampling to mention a few have been introduced 
by the engineers and mathematicians of Bell Telephone Lab- 
oratories . 
Based on above concepts there are many kinds of samp- 
ling inspection plans.  The suitability of a plan as applied 
to a particular product or manufacturer can be judged by; 
the assurance given by the plan that inspection lots of 
high quality will be accepted and inspection lots of low 
quality rejected, the amount of inspection involved in the 
plan, the ease with which the plan can be administered and 
operated, the extent to which a plan encourages the manu- 
facturer to improve the quality of the product submitted, etc 
-7- 
THE UNDERLYING CONCEPT 
In the various sampling inspection plans a notable 
fact stands out; "Large inspection lots - despite the 
difficulties in product handling and random sampling - 
are desirable". 
This is because the operating characteristic curve 
of a sampling plan depends primarily on the number of 
items inspected per inspection lot.  The larger this num- 
ber, the better the protection the sampling plan provides 
against the rejection of the high quality inspection lots 
and the acceptance of the low quality inspection lots. 
Thus the total cost of inspection depends primarily 
on the percentage of submitted items that are inspected. 
The inspection cost is higher if this percentage is larger. 
The protection offered by a large inspection lot will be 
better than that offered by a small inspection lot.  At 
the same time, the percentage of items inspected will be 
les« because the number of items inspected from a large 
inspection lot can be larger than the number of items in- 
spected from a small inspection lot and yet constitute a 
smaller percentage of the large inspection lot than the 
number of items inspected from the small inspection lot 
constitutes of the small inspection lot.  For example, a 
sample of 300 items from an inspection lot of 10,000 gives 
better protection than a sample of 115 items from an inspec- 
tion lot of 1,000; and it requires inspection of only 3 per- 
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THE UNDERLYING CONCEPT (Continued) 
cent instead of 11.5 percent of the items submitted. 
This is the concept that forms the core of this work. 
Thus, if this concept is applied to the inventory manage- 
ment systems where either the inspection of an incoming 
lot or process inspection of production lots is involved, 
then the optimal lot sizes will be larger than those 
determined by traditional methods.  In other words, the 
traditional lot sizes in these instances are just "good" 
lot sizes rather than "optimal" lot sizes. 
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ASSUMPTIONS FOR MODEL DEVELOPMENT 
In inventory management systems several models have 
been developed for the determination of economic order 
quantities.  One of the basic models "Wilson Formulation" 
which is general and has wide applicability will be used 
rather than other specific models which have limited 
applications. 
The inspection cost will be broken down into its basic 
components and its effect on the lot sizes will be studied. 
A single sampling plan for an assumed process average 
and AOQL will be applied. 
The operating characteristic curves as developed by 
Dodge and Romig in their "Sampling Inspection Tables" will 
be utilized for finding the probability that a critical 
number of defectives at the most will be found in a given 
sample for a given proportion defective of average incoming 
lot. 
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8.  DEVELOPMENT OF COST EQUATION 
Let us assume that the annual requirement of a product 
is R.  Let Q represent the lot size, C  denote the inven- 
n 
tory holding cost per unit per year and Cp denote the prep- 
aration cost per order.  Whenever a lot is submitted for 
inspection on a sampling basis, the inspection costs involv- 
ed are : 
a. the average cost of actually inspecting an item 
of the lot, 
b. the average cost of replacing a defective unit 
found in the sample or in the screened rejected lot, 
c. the average consequence cost of accepting a defec- 
tive unit that reaches the user. 
Let us define "cost per lot unit" as the average cost 
of inspection per unit of the lot at any one of the above 
three stages. 
Let us also define "TC" as the total of the above three 
inspection costs.  Thus, TC  multiplied by the annual re- 
quirement R will yield the total annual cost of inspecting 
the items, TC (A). 
Let the annual total of; the preparation cost of the 
lot C (A), the holding cost of the inventory C (A), and the 
■t n 
inspection cost of the inventory TC (A) be equal to the 
total annual inventory cost TC. 
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8. DEVELOPMENT OF COST EQUATION (continued) 
The total annual inventory cost can then be expressed 
by 
TC
 " f • CP + 2 • CH + TCI ' R (1) 
And, the total cost of inspection TC  can be developed as 
follows.  Supposing a sample of n items is selected from a 
lot Q.  If C or less units are defective in the sample the 
lot  is accepted.  If more than C are defective the lot is 
rejected and is then screened 100% with the same inspection 
procedure. 
The average number of items inspected in a lot = 
(number in sample) + (units remaining in the lot) x 
(probability of not accepting the lot) 
= n + (Q-n) (1-Pa) 
= nPa + Q(l = Pa)     (2) 
where Pa is the probability of acceptance if C or less de- 
fective units are found, 
a.  Inspection Cost 
Let C  be the estimated cost of actually inspecting 
one unit, then the average cost per lot unit is 
(2) 4- Q 
= Cj (Pa . | + 1 - Pa)  --- (3) 
= C. {l - Pa(l - |)} 
Substituting (1 - ^) = Q' 
Cost per lot unit = C  (1 - PaQ') 
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DEVELOPMENT OF COST EQUATION (continued) 
b. Replacement Cost 
Let C - be the estimated cost for each replacement. 
The defective units found are those in the sample 
and in the screened rejected lot. 
The average number of defective units that are 
found is the proportion defective p times the 
number inspected, or p [n + (Q-n) (1-PaU , this 
multiplied by C  and divided by Q gives replacement 
R 
cost per lot unit. 
CR . p . (1-PaQ') 
c. The Consequence Cost 
The average number of defectives that are accepted 
and reach the user is; (Units remaining in lot after 
sampling) x (Probability of acceptance) x (Quality 
of incoming lot) 
= (Q - n) Pa . p . 
Let Ca be the cost of accepting each unit defective. 
The cost of accepting a defective unit per lot unit 
= Ca . p . Pa . Q' 
The total combined cost per lot unit 
= The cost of inspection + the cost of 
replacement + the cost of accepting a 
defective unit. 
= C (1-PaQ1) + CR(l-PaQ')p + Ca.Pa.Q'.p. 
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8. DEVELOPMENT OF COST EQUATION (continued) 
The total cost per lot unit 
- Cx + CRp - PaQ'(CI+CRp-Cap) 
" 
CI + CRp + PaQ*(CaP-CI-CRP) 
= 
CI + CRp + PaQ' {"(Ca-CR)P " C J 
Substituting in (1) the total inventory cost is, 
f • =p + f CH + fx + CR.p + PaQ' {(Ca-CR>P - C i] 
Assume that each lot is formed as a sequence of 
Bernoulli events from a process with a constant 
probability p of producing a defective.  The process 
is then free to change to a new level before a next 
lot is run.  The probability of x defectives in the 
lot Q is then given by 
Pa = l^p^d-p) Q_X f(p)  dp. 
where f(p) is the density function for the process 
fraction defective. 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 11 , is given by, 
R
   "  +S TC = Q 
where, 
Cp CH + TCj R, 
TCT = CT(1 - Pa . Q') + C_(l - PaQ') p + Ca Pa Q* 
■(1) 
P 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 13, and defined in "List of Symbols" 
pages 72-7 3. 
In table #1, page 18, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 5000 
b. Inventory holding cost per unit per year = $0*50 
c. Cost of placing an order = $ 10 
The traditional economic order quantity is then given 
by 
EOQ = 
/ 
2R  C£ 
CH 
2x5000x10 
0-5 
446 
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9.  DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $ 0-038 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 0*05 
K 
f. Estimated cost of accepting a defective 
unit Ca = $ 1-0 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (5000). 
In table ill,   we determine the total inventory cost in 
the last column headed "TC", as shown step by st^n in "Sample 
Calculations", pages 68-71. 
On graph #1, following table #1, the behavior of the 
annual inventory holding cost C (A), the annual cost of plac- 
H 
ing the order Cp(A), the total annual cost of inspecting the 
units TC (A), and the total annual cost of inventory TC, are 
plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. = 500- 
-16- 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #1, we note that the optimal order 
quantity (the quantity corresponding to the low- 
est point on the total inventory cost TC, curve) 
is 500, resulting in total annual inventory cost 
of $316.75. 
2. If we had determined the order quantity by the 
traditional method, the economic order quantity 
would be 446, resulting in total annual inventory 
cost of $317.50. 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$317.50 - $316.75 = $ 0.75 . or 0.24% 
4. Examing the cost ratios of the various costs com- 
prising the total inventory cost we note that, 
(Cp + C„) : CT : : (10 + 0.50) :0.038 (3) 
H
    
T
    : : 276 : 1 
and , 
CT : C_ : Ca : : 38  : 1000 : 50 (4) 
5. The above ratios indicate that, 
(a) From (3) when CT : (Cp + Cu) : : 1 : 276 
the cost reduction thru managing the inventory 
by the optimal method is 0.24%. 
(b) The effect of C  and Ca on total inventory cost K 
is not very significant. 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 12, is given by, 
R   „     +3 TC = Q 
where, 
Cp CR + TCX R 
TCT = CT(1 - Pa . Q*) + C_(l - PaQ') p + Ca . Pa . Q' 
(i) 
p 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 11, and defined in "List of Symbols" 
pages 72-73. 
In table #11, page 24, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 5000 
b. Inventory holding cost per unit per year = $0.25 
c. Cost of placing an order = $ 5.0 
The traditional economic order quantity is then given 
by 
EOQ =   /2R  Cp_ 
CH 
'2x5000x5 
0.25 
446 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $ 0.038 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 0.05 
f. Estimated cost of accepting a defective 
unit Ca = $ 1.0 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities 
ranging from a very small order quantity (25) to a very 
large order quantity (5000). 
In table #11, we determine the total inventory cost 
in the last column headed "TC", as shown step by step in 
"Sample Calculations", pages 68-71. 
On graph #11, following table #11, the behavior of the 
annual inventory holding cost C (A), the annual cost of plac- H 
ing the order Cp(A), the total annual cost of inspecting the 
units TC (A), and the total annual cost of inventory TC, are 
plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
-21- 
fat OOCM 
c      a   • 
!    t. 
O 
3    S 
IS    1 . 
9  w 
a -H 
o w i-i a 
35 j"  J* ?  s 
s 
•H 
4J 
<*■> 
U1 to v£) o fO u-i s \o o to r-» *tf 
y fz (^ r» -» CM tO CM CO tO r-v o> o 
l-t m CM (N (N CM <M 
< o Ml U! o o m CO m CM »n CO § ON o o s 
*%* ■* ^ CM m CM r-« <* 
u m oi en Ot 
t-4 •~* 
< CM CM u-l u-l m s tn CM o in o o m CM 
u ci *o CM Cl in <0 
'■*' •-I r-t 
< en m o *o m 
u >H u-i 00 to m -» •~* 
e*i r~ CO \D m 
m ^-( ^» 
CO 00 
a 
H 
o o o o o o o o o 
o o o o o o o o o o o o o o 
^ en r^ >£> m <r en 
m CM 
ao- m 
o 
o 
o 
csl CM 
o o o o o « o o 
■JV O o o o o o o o o o o o o o s o % o o o u
 d- o o o o o o o o o o o o o o 
, rH ,_, \o CM CM %o lO ■H 
CM 
x o- o o o o o o q o 
CJ PH o o o o o o o o o o d o o o 
r^ 
t • CM <T ^ <M vO CO m 
CM 
Cu o 
o d o 
en 
o 
CM 
d 
en 
o o 
CM 
d d o o d 
.. 00 
r^ (M -* m <£> 
o o 
to CO 
c_) 0- 
o o o o o o o o o 
o o o o o a o o o o o o o 
- CO m CO CO ~J CM m 
a. 
o 
-* u-l vO tO <& »C ^ 
o o o o o o o o o o o o d 
00 00 00 o ^ CM CM 
cu 1 00 r— r- 00 
00 ao r» 
o o o o o o o o o o o o o 
a- r-4 
o •H o o o o o o o o o o o o o 
o o o o o o o o o o o o o o o 
ex 
m m 
o o o o o o o o o 
Pd o o o o o o o o o o o o o o o o o o o o o 
,_, _, ,_, rH ,_, ,_, ,_, ,_, ^ ,_, ,_, ,_, 
o o o o o o o °    y o o o o o 
a o o o o o o o o 
°( o o o o o 
o o o o o o o o 
\ 
o o o o o o 
in 
o o o o o o o o o o o o o 
o O o o o o o o o o o o o o o 
00 CO 00 CO 00 CO CO 00 CO CO 
n f> 
o o o o o o o o o o o o o o 
o o o o o o o o o o o o o o 
o 
CM *0 
r*. 00 
o 
o o o o o o o o o o o o o 
u o o o o CM n -* u-i tn 
o m CO 
o 
00 
m 
o 
.-1 CM m CM 
c ■H »» CM ^ CM <-t ^-t »-H >-* r-t o o 
o o o o o o o o o o d d o 
3 CN o o in o o CM CM e» r-. r» CM CM 00 
'-' "* ^ CM CM 
u-l o o o o o o o o 
o o o o w 
m ■^ in vD 00 o o 
CM 
o o o 
u*. 

CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #11, we note that the optimal order 
quantity (the quantity corresponding to the lowest 
point on the total inventory cost TC, curve) is 500, 
resulting in total annual inventory cost of $204.25 
2. If we had determined the order quantity by the tra- 
ditional method, the economic order quantity would 
be 446, resulting in total annual inventory cost 
of $205.0 
3. The annual cost saving through determining the order 
quantities by the optimal method is 
$205.00 - $204.25 = $ 0.75 . or 0.36 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + C„) : CT : : (5.0 : 0.25) :0.038 (3) 
H
      : : 138 : 1 
and , 
Ca 38 : 1000 : 50 
"I   ~R 
The above ratios indicate that, 
(a) from (3), when CT : (Cp + Cu) :: 1 : 138 
the cost reduction thru managing the inventory by 
the optimal method is 0.36 % 
(b) from (4), the effect of C  and Ca on total in- K 
ventory cost is not very significant. 
(4) 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (3), 
page 11, is given by, 
R
   -  +§ . TC = 
where 
Cp CH + TCj R. (1) 
TCT = CT(1 - Pa . Q') + CD(1 - PaQ') p + Ca . Pa . Q' . p 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 11, and defined in "List of Symbols" 
pages 72-73. 
In table #111, page 27, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 5000 
b. Inventory holding cost per unit per year = $1.0 
c. Cost of placing an order = $10.0 
The traditional economic order quantity is then given 
by 
EOQ = 2R  Cp. 
CH 
/2x5000x] 
\J 1.0 
316 
-25- 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $ 0.038 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 0.05 
f. Estimated cost of accepting a defective 
unit Ca = $ 1.0 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (5000). 
In table #111, we determine the total inventory cost in 
the last column headed "TC", as shown step by step in "Sample 
Calculations", pages 68-71. 
On graph #111, following table #111, the behavior of 
the annual inventory holding cost C (A), the annual cost of 
H 
placing the order Cp(A), the total annual cost of inspecting 
the units TC (A), and the total annual cost of inventory TC, 
are plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #111, we note that the optimal order 
quantity (the quantity corresponding to the lowest 
point on the totaj. inventory cost TC, curve) is 300, 
resulting in total annual inventory cost of $413.51 
2. If we had determined the order quantity by the tra- 
ditional method, the economic order quantity would 
be 316, resulting in total annual inventory cost of 
$413.51 
3. The annual cost saving through determining the order 
quantities by the optimal method is 
$413.51 - $413.51 = $ 0.0  .  or 0 % 
4. Examining the cost ratios of the various costs com- 
prising the total inventory cost we note that, 
(Cp + C ): C  : : (10 + 1) : 0.038 (3) 
: :  289 : 1 
and , 
C_ : C.. : Ca : : 38  : 1000 : 50 (4) 
I     K 
5. The above ratios indicate that, 
(a) from (3), when Cj : (Cp + C .;: 1 : 289 
the cost reduction thru managing the inventory 
by the optimal method is 0.0% 
(b) from (4), the effect of C  and Ca on total in- 
K 
ventory cost is insignificant. 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 11, is given by, 
R TC = -g . Cp + | 
where, 
CR + TCl R, (1) 
TCT = C_(l - Pa . Q') + C_,(l - PaQ') p + Ca . Pa . Q' 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 11, and defined in "List of Symbols" 
pages 72-73. 
In table #IV, page 32, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 10000 
b. Inventory holding cost per unit per year = $0.5 
c. Cost of placing an order = $ 5.0 
The traditional economic order quantity is then given 
by 
EOQ 2R  C£ 
CH 
2x10000x5 
0.5 
447 
-30- 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $ 10.0 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 13.0 
f. Estimated cost of accepting a defective 
unit Ca = $ 30.0 
Since the optimal order quanity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (10,000). 
In table #IV, we determine the total inventory cost in 
the last column headed "TC", as shown step by step in "Sample 
Calculations", pages 68-71. 
On graph #IV, following table #IV, the behavior of the 
annual inventory holding cost C (A), the annual cost of plac- H 
ing the order Cp(A), the total annual cost of inspecting the 
units TC (A), and the total annual cost of inventory TC, are 
plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
-31- 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #IV, we note that the optimal order 
quantity (the quantity corresponding to the lowest 
point on the total inventory cost TC, curve) is 
10,000, resulting in total annual inventory cost 
of $15,505.00 
2. If we had determined the order quantity by the 
4 
traditional method, the economic order quantity 
would be 447, resulting in total annual inventory 
cost of $32,125.00 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$32,125 - $15,505 = $16,620 . or 51.6 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + C ): C  : : (5 : 0.5) : 10 (3) 
: :  0.55 : 1 
and , 
CT : C,, : Ca : : 10  : 13  : 30 (4) 
5. The above ratios indicate that, 
(a) from (3), when CT : (cp + Cu) : : 1 : 0.55 1 n 
the cost reduction thru managing the inven- 
tories by the optimal method is 51.6%, which 
is very sigificant. 
(b) from (4), the effect of C  and Ca on the total K 
inventory cost is not significant. 
-34- 
TC = | 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 13 is given by, 
. Cp + | . CR + 1C1   . R.  (1) 
where, 
TCT = CT(1 - Pa . Q') + CD(1 - PaQ') p + Ca . Pa . Q' . p 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 13, and defined in "List of Symbols" 
pages 72-73. 
In table #V, page 37, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 10000 
b. Inventory holding cost per unit per year = $1.0 
c. Cost of placing an order = $10.0 
The traditional economic order quantity is then given 
by 
EOQ = 
/ 
2R  Cp_ 
CH 
2x10000x10 
1.0 
446 
-35- 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $ 10.0 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 13.0 R 
f. E stimated cost of accepting a defective 
unit Ca = $30.0 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (10,000). 
In table #V, we determine the total inventory cost in 
the last column headed "TC", as shown step by step in "Sample 
Calculations", pages 68-71. 
On graph #V, following table #V, the behavior of the 
annual inventory holding cost C (A), the annual cost of plac- H 
ing the order Cp(A), the total annual cost of inspecting the 
units TCT(A), and the total annual cost of inventory TC, are 
plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
-»? 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH; 
1. From graph #V, we note that the optimal order 
quantity (the quantity corresponding to the low- 
est point on the total inventory cost TC, curve) 
is 5,000, resulting in total annual inventory cost 
of $21,240 
2. If we had determined the order quantity by the 
traditional method, the economic order quantity 
would be 446, resulting in total annual inventory 
cost of $32,800 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$32,800 - $21,240 = $11,560 . or 35.2 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + CR) 
and , 
(10 + 1) 
2-2:1 
(3) 
Ca 10 : 13 : 30  (4) 
"I   ~R 
5.  The above rations indicate that, 
(a) from (3), when CT: (Cp + Cu) i. H : 1 : 2.2 
the cost reduction thru managing the inven- 
tories by the optimal method is 35.2%, which 
is quite significant, 
(b) The effect of C  and Ca on the total inventory 
cost is not very significant. 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 13, is given by, 
TC - Q 
where, 
Cp CR + TCX R. (1) 
TCT = C_(l - Fa . Q1) + C_(l - PaQ') p + Ca . Pa 11 K Q' • p 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 13, and defined in "List of Symbols" 
pages 72-73. 
In table #VI, page 42, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 10,000 
b. Inventory holding cost per unit per year = $1.0 
c. Cost of placing an order = $ 20 
The traditional economic order quantity is then given 
by 
EOQ = J 2R  C£ 
H 
V 2x10000x20 1.0 
632 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the costs 
of inspection based on the following additional 
parameters 
d. Estimated cost of actually inspecting one 
unit = $10.0 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $ 13.0 R 
f. Estimated cost of accepting a defective 
unit Ca = $30.0 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (10,000). 
In table #VI, we determine the total inventory cost in 
the last column headed "TC", as shown step by step in "Sample 
Calculations", pages 68-71. 
On graph #VI, following table #VI, the behavior of the 
annual inventory holding cost CU(A), the annual cost of plac- n 
ing the order Cp(A), the total annual cost of inspecting the 
units TC (A), and the total annual cost of inventory TC, are 
plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #VI , we note that the optimal order 
quantity (the quantity corresponding to the low- 
est point on the total inventory cost TC, curve) 
is 5,000, resulting in total annual inventory cost 
of $21,280 
2. If we had determined the order quantity by the 
traditional method, the economic order quantity 
would be 632, resulting in total annual inventory 
cost of $29,000 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$29,000 - $21,280 = $7,720 . or 26.6 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + C ): CT : : (20 + 1)  : 10 (3) 
H
      : :  2.1 : 1 
and , 
CT : C_ : Ca : : 10 : 13 : 30 (4) 
5. The above ratios indicate that, 
(a) from (3), when CT : (Cp + Cu) : : 1 : 2.1, 1 ri 
the cost reduction thru managing the inventor- 
ies by the optimal method is 26.6%, which is 
quite significant. 
(b) The effect of C  and Ca on the total inventory 
cost is not very significant. 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (8), 
page 11, is given by, 
TC = - 
where, 
Cp + CR + TCl R, (1) 
TCT = CT(1 - Pa . Q') + C-.U - PaQ') p + Ca Pa Q' • P . 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 13, and defined in "List of Symbols" 
pages 72-73. 
In table #VII , page 47, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. ^nnual requirement, R = 10,000 
b. Inventory holding cost per unit per year = $1.0 
c. Cost of placing an order = $10.0 
The traditional economic order quantity is then given 
by 
EOQ J 2R  C£ CH 
/ 
2x10000x10 
1.0 
446 
-45- 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the costs 
of inspection based on the following additional 
parameters 
d. Estimated cost of actually inspecting one 
unit = $1.0 
e. Estimated cost of replacing a defective 
unit, or reworking it C  = $1.30 R 
f. Estimated cost of accepting a defective 
unit Ca = $30.00 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (10,000). 
In table #VII, we determine the total inventory cost 
in the last column headed "TC", as shown step by step in 
"Sample Calculations", pages 68-71. 
On graph #VII, following table #VII, the behavior of 
the annual inventory holding cost C (A), the annual cost of 
n 
placing the order Cp(A), the total annual cost of inspecting 
the units TCT(A), and the total annual cost of inventory TC, 
are plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #VII, we note that the optimal order 
quantity (the quantity corresponding to the low- 
est point on the total inventory cost TC, curve) 
is 1000, resulting in total annual inventory cost 
of $5,249.00 
2. If we had determined the order quantity by the 
traditional method, the economic order quantity 
would be 446, resulting in total annual inventory 
cost of $5,508.00 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$5508 - $5249 = $259  . or 4.7 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + cH) 
and , 
(10 + 1) :  1 
11 : 1 
(3) 
Ca 10 : 13 300 
(a) from (3), when CT: (Cp + C„) i n 
~I   ~R 
5.  The above ratios indicate that, 
: 1 : 11 
the cost reduction thru managing the inven- 
tories by the optimal method is 4.7 %. 
(b) the effect of C  and Ca on the total inven- R 
tory cost is not very significant. 
(4) 
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DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
The total annual inventory cost as developed in (9), 
page 13, is given by, 
R
   ~     + % TC = Q
where, 
Cp Cu + TCT . R. (1) 
TCT = CT(1 - Pa . Q') + C_(l - PaQ*) p + Ca 11 R Pa Q' • P 
(2) 
and, the symbols have the meaning described in "Development 
of Cost Equation" page 13, and defined in "List of Symbols" 
pages 72-73. 
In table #VIII, page 52, we will determine: 
I.  The traditional economic order quantity 
based on the following parameters: 
a. Annual requirement, R = 10,000 
b. Inventory holding cost per unit per year = $0.5 
c. Cost of placing an order = $10.0 
The traditional economic order quantity is then given 
by 
EOQ 2R  C£ 
CH 
2x10000x10 
0.5 
632 
-50- 
DETERMINATION OF OPTIMAL ORDER QUANTITY 
WITH THE INCLUSION OF INSPECTION COSTS 
II.  The optimal order quantity including the 
costs of inspection based on the following 
additional parameters 
d. Estimated cost of actually inspecting 
one unit = $1.00 
e. Estimated cost of replacing a defective 
unit, or reworking it C., = $1.30 K 
f. Estimated cost of accepting a defective 
unit Ca = $3.00 
Since the optimal order quantity is not known, we will 
calculate the total inventory cost for order quantities rang- 
ing from a very small order quantity (25) to a very large 
order quantity (10,000). 
In table #VIII, we determine the total inventory cost 
in the last column headed "TC", as shown step by step in 
"Sample Calculations", pages 68-71. 
On graph //VIII, following table #VIII, the behavior of 
the annual inventory holding cost C (A), the annual cost of H 
placing the order Cp(A), the total annual cost of inspecting 
the units TC (A), and the total annual cost of inventory TC, 
are plotted against the order quantities. 
The lowest point on the total inventory cost curve in- 
dicates the optimal order quantity. 
-51- 
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CONCLUSIONS FROM CALCULATIONS AND GRAPH: 
1. From graph #VIII, we note that the optimal order 
quantity (the quantity corresponding to the low- 
est point on the total inventory cost TC, curve) 
is 2,000, resulting in total annual inventory cost 
of $2,619.00. 
2. If we had determined the order quantity by the 
traditional method, the economic order quantity 
would be 632, resulting in total annual inventory 
cost of $3,081.00. 
3. The annual cost saving through determining the 
order quantities by the optimal method is 
$3081 - $2619 = $462  . or 15 % 
4. Examining the cost ratios of the various costs 
comprising the total inventory cost we note that, 
(Cp + CR) 
and , 
Ca : 
(10 + 0.5) 
10.5 : 1 
1.3 
(3) 
I    R 
The above ratios indicate that, 
(4) 
(a) from (3), when CT : (Cp + Cu) : : 1 : 10.5, L £1 
the cost reduction thru managing the inven- 
tories by the optimal method is 15% 
(b) The effect of CD and Ca on the total inventory 
cost is not very significant. 
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10-  RESULTS OF ANALYSIS; 
The table #9 on the following page #56 summarizes 
the "Results of Analysis" for "Determination of Optimal 
Order Quantities" from tables and graphs #1 thru VIII. 
The cost parameters C , C„ , C_, C , C  that affect p   H   I   R   a 
the traditional and optimal order quantities are listed 
by table numbers. 
The total annual cost of inventory management by 
(a) traditional method and (b) optimal method has been 
determined and their difference indicated in the "cost 
difference" column. 
The percentage reductions in cost by following the 
optimal method are shown in the last column headed "% 
Reduction". 
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11.  CONCLUSIONS 
The following conclusions have been drawn from the 
"Determination of Optimal Order Quantity" tables and graphs 
I through VIII pages 15-54 and "Results of Analysis" table 
page 56. 
Since, in the "Results of Analysis" table page 56 col- 
umns XI and XII, we are only comparing the total annual in- 
ventory management costs by the traditional optimal methods; 
we are not studying the absolute behavior of a cost para- 
meter (eg. Cp, C , C , etc.) on the order quantities but 
H    I 
their relative behavior.  Thus, we can combine any of the 
cost parameters and compare their magnitude to the constant 
cost parameter. 
In other words, we can determine the ratio of the "cost 
of actually inspecting a unit" C , and the sum of the "cost 
of placing the order" Cp, and the "cost of holding the in- 
ventory" C ; and arrive at the following important conclus- 
ions : 
A.  In tables and graphs I thru III, pages 15 - 28, we have 
kept the following costs constant. 
a. cost of actually inspecting a unit, C  = $0.38 
b. cost of replacing a defective unit, C  = $0.05 
R 
c. cost of accepting a defective unit, Ca = $1.00 
and, have varied the cost of placing the order, Cp and 
the cost of holding the inventory, C . H 
From the "Results of Analysis" table page 56, we 
note that: 
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11.  CONCLUSIONS (Continued) 
1. In Table I, when; cost of actually inspecting a 
unit:  Sum of the costs of placing the order and 
holding the inventory i.e. CT : (Cp + Cu):: 1 : 276 1 n 
the cost reduction by managing the inventories by 
the optimal mentod is 0.24%. 
2. In Table II, when CT : (Cp + CtI):: 1 : 138 1 H 
the cost reduction by managing the inventories by 
the optimal method is 0.36% 
3. In Table III, when CT : (Cp + C„):: 1 : 289 
the cost reduction by managing the inventories by 
the optimal method is 0.0% 
From 1, 2 and 3 above we conclude that when the ratio 
of the cost of actually inspecting a unit and the sum of the 
costs of placing the order and holding the inventory is low- 
er than 1:100 the cost reduction thru managing the inven- 
tories by the optimal method is not very significant - i.e. 
is below 1%.  Or when CT : (Cp + C„) :: 1 : 100 the optimal 1 H 
method proposed here is not worth considering from practical 
standpoint. 
Also for the above ratio of C  : (Cp + C ) the effecct 
X H 
of the cost of replacing a defective unit, C  and the cost R 
of accepting a defective unit, Ca is also quite insignifi- 
cant . 
B.  In Tables and Graphs IV thru VII pages 32 - 43 we have 
kept the following costs constant 
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11.  CONCLUSIONS (Continued) 
a. cost of actually inspecting a unit, C  = $10.00 
b. cost of replacing a defective unit, C  = $13.00 
c. cost of accepting a defective unit, Ca = $30.00 
and, have varied the cost of placing the order, Cp 
and the cost of holding the inventory, C . 
H 
From the "Results of Analysis" Table, page 56, 
we note that 
1.  In Table IV, when C_ (Cp + CR) 
i.e. 10 : (5 + 0.50) 
i.e.  1:0.55 
the cost reduction thru managing the inventories 
by the optimal method is 51.6% - a very signifi- 
cant amount. 
In Table V, when CT : (Cp + Cu) 
i.e. 10 : (20 + 2-) 
i.e.  1 : 2-2 
the cost reduction by managing the inventories 
by the optimal method is 35.2% 
In Table VI, when CT : (Cp + Cu) 1 H 
i.e. 10 : (20 + 1) 
i.e.  1 : 2-1 
the cost reduction by managing the inventories 
by the optimal method is 26.6% 
From 1, 2 and 3 above we conclude that when the ratio 
of the cost of actually inspecting a unit and the sum of the 
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11.  CONCLUSIONS (Continued) 
cost of placing an order and holding the inventory is be- 
tween 1/2 and 2, the cost reduction thru managing the in- 
ventories by the optimal method is very significant - is 
up to 50%. 
Or when C  : (Cp + C ) :  :  1:2 the consideration i H 
of the optimal method proposed herein is very strongly 
recommended. 
Also, the most important cost associated with the in- 
spection of an item is the cost of actually inspecting 
the item C . 
C.  In Tables and Graphs VII and VIII, pages 45 - 53, we 
have kept the following costs constant 
a. cost of actually inspecting a unit, C  = $1.00 
b. cost of replacing a defective unit, C  = $1.30 
c. cost of accepting a defective unit, Ca = $3.00 
and have varied the cost of placing the order, Cp and 
the cost of holding the inventory, C . 
n 
From the results of Analysis Table, page 56, we 
note that 
1.  In Table VII, when CT : (Cp + C) 
i.e.  1 : (10 + 1) 
i.e.  1 : 11 
the cost reduction thru managing the inventories 
by the optimal method is 4.7% 
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11.  CONCLUSIONS (Continued) 
2.  In Table VIII, when CT : (Cp + C) 1 H 
i.e.  1 : (10 +0-5) 
i.e.  1 : 10-5 
the cost reduction thru managing the inventories 
by the optimal method is 15.0%.  The greater re- 
duction in percent, compared to 1 above is due to 
the 50% reduction in the cost of holding the in- 
ventory . 
From 1 and 2 above we conclude that when the ratio of 
the cost of actually inspecting a unit and the sum of the 
cost of placing an order and holding the inventory is 
around 1:10, the cost reduction thru managing the inven- 
tories by the optimal method is worth considering. 
Also, the most important cost parameter of inspection 
costs is the cost of actually inspecting a unit, C . 
D. In all the above examples the lowest ratio of the cost 
of placing the order and the cost of holding the in- 
ventory is 1:20 and the aforementioned conclusions are 
true.  But, if the ratio of Cp : C„ is much lower than 
n 
1:20 (1:50 etc.) than the resultant traditional eco- 
nomic order quantity will be much larger - approaching 
the optimal order quantity and the optimal method will 
not be much effective. 
E. Since, the optimal order quantities determined by the 
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11 .  CONCLUSIONS (Continued) 
method proposed herein are always larger than the 
traditional economic order quantities, the additional 
benefit from using the optimal method will be in the 
reduction of stock out costs.  The difference between 
the optimal and traditional quantities will naturally 
provide a "Buffer" stock against shortages. 
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12.  DISCUSSION 
The cost equation developed in (8)* can be expanded to 
include the effect of shortage cost and quantity price breaks 
a.  The effect of shortage cost 
For the purpose of discussion and to simplify 
the cost expression we assume 
C (0) to be the cost of inspection per order 
C  the cost of shortage 
From the following figure 
f 
•si 
•41 
t,    =   I        /R 1 max (Q-I )/R max 
Total inventory cost can be expressed by 
TC = Cp x J + Cu . I2    + Cs (Q-I   )2 . _ ,_. Q    H     max       __max   + C (0) 
2Q 2Q 
R 
Q 
*Page #11. 
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DISCUSSION (continued) 
Differentiating TC w.r.t.Q and equating to zero 
dTC = - Cp . R  - C  . Imax + Cs (Q-Imax) 
dQ <T 2Q2 Q 
-C  (Q-Imax)2 + CT  R„ = 0 
s  —      Z   -Q2 
2Q V 
Q Optimal = 2  Cp + C (0) . R 
C 
CH+Cs 
H 
Imax 
TC 
2(Cp + C )  R 
CH C +C H  s 
2CR . (Cp + Cx) .' R   Ca 
H  s 
We note that the effect of including the inspection 
and the shortage cost is to increase the value of the 
lot size . 
This will decrease the total cost to a value lower 
than the one obtained by the classical inventory model 
(b.) Effect of quantity price break: 
When the price of the item is also a variable when 
quantity discounts are offered. 
We define the following 
P  - Unit price of the item 
u 
I  - Inventory molding cost as a fraction of the 
n 
inventory value 
TC = Cp . R . P .R + P .Q.ITT + CT(D) . R U ■p 
■-64- 
DISCUSSION (continued) 
Differentiating W.r. to Q and equating to zero 
dTC = - Cp . R„ + P 
~dQ Q2 1      ^ " Cl 
R  = 0 
Q 
Optimal Q =   2  Cp + C (0)  R 
TCo  =   2(Cp + C) P  . ITT . R + P  . R I   u    H u 
The cost obtained by above will again be lower than 
the one obtained by classical inventory model. 
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APPENDIX I 
SAMPLE CALCULATIONS: 
The total inventory cost as developed in (8) is given 
by 
TC = R . Cp + £ . C  + TC  . R 
Q 2 
where 
TCT = CT(l-PaQ') + CD(l-PaQ') . p + Ca . Pa . Q' . p 
Reference is made to Table I, page 71. 
The total cost TC (Col. 22) is calculated as follows: 
Col. 1 - Lot size Q = 300 
From Dodge and Romig Inspection Tables - Appendix 6, for 
AOQL = 1.0% and process average 0.81 to 1.00%, we ^obtain 
Col. 2 - Sample size n = 65 
\ 
Col. 3 - n -j- Q or 65 -j- 300 = 0.216 
Col. 4 - Acceptance number c = 1 
Col. 5 - Q' = (1-n/Q) 
= 1 - .216 (Col. 3) = 0.784 
Col. 6 - Estimated cost of actually inspecting 1 unit 
Cj = $0,038 
Col. 7 - Estimated cost of replacement or rework 
CD = $0.05 K 
-68- 
SAMPLE CALCULATIONS (continued): 
Col. 8 - Estimated cost of accepting a defective unit 
Ca = $1.00 
Col. 9 - Process average (expected) fraction defective 
in submitted lot 
p = .01 
Col.10 - Col. 7 x Col. 9 = CD . p 
0.05 x 0.01 = $0.0005 
Col. 11 - Col. 8 x Col. 9 = Ca . p 
1.0 x 0.01 = $0.01 
Col.12 - Probability of acceptance if "c" or less de- 
fective units are found 
Pa = 0.86 
Col.13 - Col. 12 x Col. 5 = Pa . Q' 
0.86 x 0.784 = 0.670 
Col.14 - Col. 11 x Col. 13 = Ca . p . Pa . Q' 
0.01 x 0.670 = $0.0067 
Col.15 - (1-Pa.Q*) = (1-Col. 13) 
~
x
= (1-0.670) = 0.33 
Col.16 - Col. 6 x Col. 15 = CI(l-PaQ') 
0.038 x 0.33 = $0.0125 
-69- 
SAMPLE CALCULATIONS (continued): 
Col. 17 - Col. 10 x Col. 15 == CD . p (1-Pa.Q') K 
0.0005 x 0.33 = $0.000165 
Col. 18 - Total cost of Inspection per unit 
^j =   Col. 14 + Col. 16 + Col. 17 
= 0.0067 + 0.0125 + 0.000165 
= $0.01937 per unit 
Col. 19 - Annual cost of preparation of the order 
= Annual requirement x cost of placing each order 
lot size 
= R . Cp = 5000  x $10 = $166.67 
Q 300 
Col. 20 - Annual cost of carrying the inventory 
=
 5 x cu = 300 x $0.50 = $75.00 
2    H    2 
Col. 21 - Total annual cost of inspection 
= Col. 18 x Annual requirement 
= 0.01937 x 5000 
= $96.85 
Col. 22 - Total cost of inventory per year 
= Col. 19 + Col. 20 + Col. 21 
= $166.66 + $75.00 + $96.85 
= $338.51 
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LIST OF SYMBOLS 
B      Buffer stock 
c      Acceptance number - stated allowable number of de- 
fectives in a sample of stated size. 
Ca     Cost of accepting each unit defective. 
C      Inventory holding cost per unit 
n 
C (A)  Annual cost of carrying the inventory 
n 
Estimated cost of actually inspecting one unit 
Cp     Preparation cost per order. 
Cp(A)  Annual cost of preparation of the orders 
R Estimated cost of each replacement (or rework at the 
place of manufacture). 
EOQ    Economic Order Quantity (Traditional) 
Inventory level 
I      Inventory holding cost as a fraction of inventory value 
Iw.„   Maximum inventory level MAX J 
Lead time 
n Sample size 
■72- 
o      Optimal 
O.O.Q  Optimal Order Quantity 
p      Process average (expected) fraction defective in 
submitted lot. 
Pa Probability of acceptance if "c" or less defective 
units are found. 
u 
Unit price of the item, 
Order point. 
Number of defectives found in a sample 
Lot size 
Q'      (1-n/Q) 
Q      Optimal quantity 
R Annual requirement, pcs 
Sales rate 
TC     Total cost of inventory.  Includes C , C , and TCT. p    H I 
TC     Total cost of inspection per lot unit.  Includes C    , 
Ca, and CR. 
TC     Optimum total cost 
o 
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